PAT -NO: 



JP406222330A 



DOCUMENT- IDENTIFIER: JP 06222330 A 

TITLE: LIQUID CRYSTAL DISPLAY DEVICE 

PUBN-DATE: August 12, 1994 



INVENTOR- INFORMATION : 
NAME 

TSUMURA, MAKOTO 
TAKAHATA, MASARU 
OTA, MASUYUKI 
SASAKI , TORU 
KITAJIMA, MASAAKI 



AS S I GNEE - 1 NFORMAT I ON : 
NAME 

HITACHI LTD 



APPL-NO: JP05010091 

AP PL -DATE: January 25, 1993 

INT-CL (IPC) : G02F001/133 

US -CL- CURRENT: 345/103 



ABSTRACT : 

PURPOSE: To provide the active matrix type liquid 
crystal display device 

which satisfies a low-electric power consumption 
characteristic and high- image 

quality display characteristic and realizes driving with 
low- image signal 
voltage . 

CONSTITUTION: This active matrix type liquid crystal 
display device has 

plural image signal lines, plural scanning signal lines, 
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switching elements and 

pixel electrodes which are respectively arranged at the 
respective intersected 

points of these image signal lines and scanning signal 
lines and a counter 

electrode arranged to face the respective pixel electrodes 
via a liquid crystal 

layer. The above-mentioned display device executes AC, 
driving by subjecting 

the signal voltages supplied to the image signal lines to 
polarity inversion at 

every field. The one display field of the display device 
is constituted of the 

plural sub-fields 13 to 16 obtd, by executing interlaced 
scanning. The 

polarities of the image signal voltage are inverted every 
time the plural 

sub-fields 13 to 16 are sequentially displayed. In 
addition, the scanning is 

executed successively with the adjacent scanning lines. 
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m) , 1 9«i^ft^mE ( VG) X'hr^X. ^(T)^ 

^ft-^mji (vGi ) , i9-m2i=go^^7^ 

y^Ji^fi!c-fl.2#g(^^a«ft^«jE (VG2) . 1 
9-37^51 9-1 6{i:3#g71;^l 6»g0^7-< 
ySrJ^)^ctl.3SS7^^16#g0^fi-^«E (VG 
3J^MVG16) , 2 0{i:BIII{t-^llE (VD) llco 
■ty^^-mE. 2 1 {iJtjimiillE ( V c o m ) l 8<7) 
-fey^-ttEt'*!.. 
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(cB?s-ri.^567^y, i#go^S7^yi 

3-1 i:2#g(0^S7-<y 14-1, tfzii. 2#g 
0^47^yi4-li:3#B(7)^7>f yi 5-1^ 
tCfcV^TBMfl^mff ( VD ) 1 7St/ftiim®«ff 
(Vcom) 1 8<^®fi2rRlK$-ii:TV^|,^tijV^TS 

^roTt^i,, ^«^Ji^, i^(Dmv^mimizx^xm 
{i\ ^yy ^-ivYmzm^mm&(vo) 1 7&tA 

^^jimfiSlE (Vc om) \S<7im&iWM^-^h^b 
(VD) 1 7&y*ji^5gfl;j5 (Vc om) 18^j£fig 
[ 0 0 2 5 ] i /-C. ^gflliS^gaofllBglCOV^T t> . * 

ft^«E(VD) 1 7^li;f*jimffi«E (Vcom) 1 
8i'DffittS:-^f7'7'f-;l'F©tRte$-tt^7ti6lc, W&. 

mm^ 7 tc7t<¥iBi^<i-^^ fltj^ Lx \ ^ h^m-^j: ^ x 
[ 0 0 2 6 ] t :ifm.m\i, m i -fry -i -iv 

Yl3\,Zii\\X. g*3<01/4«:i#g(^^3Efi-f 
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^mE (VD) 17. W[^m®{ct®toitam®mE 

(Vcom) 18?:fii|&LT, lSS<0^7-^yi3 
-1^0^$•^TV^, eE<, l/4aiHt5Sgc0^3Eli 

■^7^yi{c5«g<o^iEfi-^l;E (VG5) i9-5 
^ftJ^tsttttc, B«fi-^5>f y2t|5H:<iE«itt 
<mm.m^ms. ( vd ) 17, wrsimflitcmffiitioita 
i:®mE(vcom) is^m^Lx. ssgo^^ 

^yi 3-2c7)^S:ffl.\ -?-ixtl«g<, l/4Mrac 

9#gco^$fi^7^ y 1 1 9# ao^Sfi^flffi ( v 

10 G9) 19-9^ffil^-ri.tfct(:, B^fi^5^y2 

{ci5ii:<iEffittc7)B«fi^mE ( VD ) 17, n\ymM 

(3ftSStt<Oft3l«ffi«E (Vcom) 1 8 LT . 
9Sg<7)^3E7^yi 3-3(7)^3E5-fifl^, mkcol/ 
4»: 1 3#g<0^3Efi^v-< y 1 1 1 3Sg<7)^ 
(i-tmE(VG13) 1 9-1 SS-ffilSt^ttttC, 
Bmfl^7 ^ y 2 1 111 t < iEffittc^ffl^fi^mE ( V 
D ) 1 7 , WlfilSfiitcflfigttcOl^amSflLE ( V c o 
m) 18Srffi*&LT, 1 3Sgc7)^7'f y 1 3 -40 
^S-fi^V\ %\^fy ^-)VY 1 3«0^BtfJ*>m 
20 Sixl.. |g2-9-7'7-f-yPH14tfcV^T(i, IE 

w&amm,^%s. ( VD ) 17 fcflffiftcoftjimffim 

E(Vcom) 1 8*<ffi*&$ixSft4^0{c, ftfiitti?)B 

®fi-^i:E ( VD ) 17 tiE^KosamagmE ( v c 

cm) \ Qff'Sk1k^t.h:^^W<^\f.mm%\^~:fy 
^ -IV Y 1 3 {ct>{t§ Iftfl^fc l5|«i7)ijftH,5^'tf i^ii, m 2 
^fy ^-)VY\A<r)mmmim^'^iXh. tfz. m 
3ai/m4-9-y7-f-/t^Kl 5, 1 etCfcl-i-Cti, 
■fix, m 1 2 -9-^7 -f K 1 3 , 1 4 tiJttl. 

30 H 1 5, 1 6(7m^mmm&^ti. ^ti(>mi7bmm 
Avyy ^ -IVY isjbmi 6<7)^mzx'oiy '(-IV 
Yco^mmm^^M. 
[00 27] ^ix. miiy^-ivYizm<d:<^i7 
^-ivY^za^^xii. ^mizmm^mE (vd) i 
7 tftjimismE (Vcom) 1 acom^^Rm^ixx 

i^l.i>c7)<7), f)ie7-f-;l/Hfcfc{tl.Kif^i:^<|5|«0 

[0028] ojlcox 0 iz, i^mtmu. M^m^mm 
ivGin^vGie) 1 9-i7!)^i 9- 1 eicii. 
40 i#g;^si 6#a<o^7-Yy 1 3-ijbsi 6-4 
co^m^m^y-t y^, :^mmmi,ziiuxii4y^ 
y^comx/m L^mz-t^ 1 1 i luia^^fi-^iLE 

(VGlJij^VGl 6 ) 19-17^^1 9- 16cOffi*^ 
UmiiZ'^h-^X, Bffift-f-mE (VD) 1 7cr,^^mff 

^msiiZijK-rxd izm^ix\<^hij<7)X'hi> . 
[0029] zcofzib, :^mmmx'ii. mt^^y 

■iyi. 'i^mi^zm^Lxm7r^^1xh^:ry ^-iVYcr> 
^7^yS-«lc«'J'3^T^c:tt:J:t), nmhi^ 
y^ ymzy 'yi]<nmmi\im,Ltzim.\,Z^j:^ , 
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10 0 3 0] tfz, ^mmmx'ii. m^m^vs ( v 
D) 1 TiftaBffimE (vcom) iscomt^mm 

vimh<r>i,z\t^xi/Ai.zimt^z 

bifiX'^h, 

[ 0 0 3 n s m'^<r)m.i'Bm^'s.<r>wrsm-)v 

mx-fhXo\.ziiht''. ^mmx'\t. m&<^)^o\<z. 
yA ymkwm\.zm-hmm.m^ms. < vd > i ? tft 

jiBISl:E ( V c o m ) 18 Ofig'ttSEiS^cOJt* t ± 

[ 0 0 3 2 ] ^ur , ii4{i. ifm.mzii\^hy ■/ 
mx:hh, 

[ 0 0 3 3 ] 04 ^Ci^^^T, 2 2{±7 'J -y X?^3i-jSJet' 
J>-?T, -f-Ort. 2 2-l{i$)l. lOCO^^-f y (L 

1 ) \>zmihv^) -/i^m^m. 22- 2\muimy 
>- ( L 1 ) {zmmLfzmiy-^ y ( L 2 ) 

U -v 22-3 {i-^«$il7t 7 ij y 

D) 1 it,zm.x. nrnzm^^fii^mmmms. (v 
c o m ) 1 soymm.'&i'A 5 xiJ^^wi. t . ^(o-r 

(VD) 1 l<r)W&.iflEM.imX'h'>tztLX 

COO 3 5] *ll|g«tfcl^Ti>. ffa«:7)J; 

Wm\,z^fzt% [z\m&-th^^yA y ( L 1 , l 
2 ) tct3V^T[14 Ci^^ix-t J; d^:7 'J •v^^-^mB2 
2-K 2 2-2t^:'3- -e£7)JiM{i 2 7 ^ -yUK^JJ-iC 

fflS-rs, z<r>i%^, mm^^^yA y ( l i , L 

2 ) (7)7 'J 'y:^^^m2 2 - 1 . 2 2 - 2*^)11^14, 

fip*>s mm^2M^yA y ( L 1 , l 2 ) icMt^a 
flifi-^mii ( VD ) 1 7<7)^it^timmx'$)-yx. a^o. 

itihnS. (VD ) 1 7*<2®ttT'$)l>i:^tC« Hrrie2 

^3E7-<y(Ll, L2) racoMfflni sojstsst- 
nff , ^cnmAmifi 8 ojstc^fLtfBuie7 y •y*^^ 

«Jg2 2-l, 2 2-2?:fBi:{C=^A'y-fe;l'T'l'l.-t 
ft, ^^BffllCfc»'^T7U-y*{i!^§fl^V^. 
[00 36] ClCltfcOT, *IISfiWi7)<J:p(C. 7-^y 

^ y ( L 1 , L 2 ) tjEffittt Sffittcoffi^fi-tmE 
(VD) 1 7A<|IlB§{zEp}!]D$iXl.ii:*-'^V^yi46. BS^f 



(6) 1f^^6-2 223 30 

1 0 

■th2-:>(r>^yAy (Ll, L2) SOfiffill*«18 
0Stc^S^i:Ji:5r<, -^^8^2 2-3c7)J: dtcfc'^ L 
T i> 7 ij -y ;!?B!t:5i-*^S©-ri. J: ^ t^rl. i^\mx/ 
-m'^mnz\f'>^yAyW(r>m±[zi.^. -eofifflU 
*n8 0Stcie-:f<J:dtC^->T, ■^lSj$2 2-3tS^ 

[0037] L*»L^**<i, I^JStl.2'?<7)^7'f y 
(LI, L 2 ) J: 1, 7 U ^vij^^ff)^^y^)V^mi<z 

10 t,g-rfclS^*i* •) , A^«0aO7 U -y^jg^tCittS 
iElKcOMiStCS^Wf, 7y-y^Bg^tO?$jK^, atjg 

B^Ba^Bll<7)gE^l3 i, im-tl bLXh. z corncob 
^mt:mmt^ t ^ C0-SW=5rBB«ffiilT'J)S 4 07!; 
^SOcmCiJV^TJi, ycOli*^'*jJ;-?-lin 
m5r®;iSt. l^S^'f y*{2c7)7i; .y;^^^:(,<ji;i 

( 0 0 3 8 ] ta!-5T , ji^<0?S^^S^Btci3»tl. 1 ^ 
S7-^ yi7)1i*<0. 2mmBM0. 4 mmSgT'S)l)C 
tA^'is l^«tl.S!c*c;)^7^y*17'o.y^'i:LT 

20 mmmimm^mE ( v d ) 17^ £p jpt 1. 1 , 

7 ij 'y;<7«:}i-*5Mxl.J^*«4l:.|.cOt\ 7 'J •y;&cOl6 
±*|5fe±tl.W±, rnm-th^y^y (LK L2) 
toV^T^VHCjIlittcoBfilfi-^mE ( VD ) 1 7^E|] 
airtstfcttc, m^-th^^y^y (LI . L2) ^ 

i7)frfefifffliis: 1 8 0 mz]&^nhz. b ti^-j^mz^j: d , 

[0 039] igl^T, Il5«i. ■!f7'7 F|i($-^'(t 
$^i:^>:ii^tfc{tl.7 'J •y;<;^S, 1 yA y<rmm 

30 15:5:1 00 0*fcL^cfc#O!^^S^-fi>c7)T'J)l>, 
[0040] HStCfcV^T, 23{i7'J 'y^J^SSS^tt, 

2AmyAy<r>mmfsm:. 2 5\±\m%-)]^x 
[004 1 ] m^a^mmizti^'^xy-f yRmmm^:n 

om^l,zli. m^^crijtm^^misbi^tilb. ^y-ty 
m^m^^tl. 7 'J -y 2 3 fc 1 7 ^ yc7)StR 

^PBl#tt2 4t-afl<)tC^^^ilS. ^tfO^-^^ 7y-y 

;^f5SJK!tttt2 3(i. mmi-^M^y^ymcoy-fyy^ 
■y;<?0{ifflg*U 8 0S ( ;r ) l,Z^<l,Zlfz^r.xm 

-<y7'J•y;*^0^2ffl||S:6'l. •9-7'7 -f-;WHiS:n t L 
tcb^. 0 1bnb<r>mmi. e\=n - (2;r/n) 
t'SrO. ■9-7'7^-;PHgcnSrti:^S-ti:«.C:i:fcio 

7y •y;*$:®^$-ttl.;i:*<T#5. 
[0042] L*^L^r*5^>, ?SfH^^a{Ct>l^T«i. 

E ( VD ) 1 i(nw^(r)WM.(r)mz^ mWiS. ( vd ) 
1 l<r>^V')y^ (g^S^k) B§S^IIL?K^fc-9-y7 
-f K^Ht^«':Jv^T 1 ^7 -f y«oa«?B#S 2 4$: 
50 ?^^fCl^l.7t46. ^Ty A-}VY'&.nf^n±\.X\7 



(7) 

1 1 

^ -y^ mmizmmmimm. ( v d ) 170s 

-)VY'm\ ) lcJt^Tl/3SSlc«^i'-ri)<?)T\ ffl 

iifi-^«E ( V D ) 17 (owtmm^m. <^j:^m'hz 

'^ri^y^ >mzmmm^m& ( v d > 17 ct)^!^ 

[00431 -:^, '>ryy ^ -ju m n i 

mK^iiztizj:*). 7 0 'ymmit23miy 
^ y(^mmm'^^2 4(^mm^:mmthzti}^x'^ 
i.tot\ msiz^txo^z. yo-/:fi^mm.2 3i,z 

mc, -9-^7 -f -7U n 4 i^iitc-TiKf , :^*i^7 20 

'3^*^^>ill.OT\ -9-7'7>f-;l^mn^;^*^l,^ttC 
J: 0 , -86<)t7 U •y/j^mt2 3¥m^^tlh . 
[ 0 0 4 4 ] ^/i , ?gB^BS.T^gBcO?g»m^|{i, 0 5 

^^tilXdiz. ^-/I'Vmncomi^kmzma 
th<r>X\ 7y •y*^J^#t42 3A«tili:;*;L^:V^iB 
ffllc3!>|.-!f7"7'f-;l^m, mUi, AJb^S 4(0-^7 

7^-)\^YmrMm-tiztizx^x. m^Bm^^m<7) 30 

[0045]$A,tC. l^'f >'^0iM^i?B#rB^2 4^c:-:?V^T 

1 /4mcW;tfc«^tciit u^m^m^hfii . 

^it, 1 ^'f y^^)M^I?B^ra2 4^co^^•Cli« 7-f-;H>' 

X/mmmitlz^j:hlzLfci}i^xm<^j:hcr)X\ ^<7);^i 
^&LXX*) MLfz^yy >f -lU n ^S^^^^BA>'J> 40 

[ 0 0 4 6 ] 06{±, *llffi{^Jtffiffl$^l^?gfB 

^^^ai«i^;^TAcr)iiji£co 1 m^^tru -y 
mx'hi. 

[0 04 7] laetcfci^T. 2 6{±?gB^H^^a. 27 

{i^iK/A'^^yi-, 2 8«irH^x$ijffli|iisi, 2 9(i^N'y3 
y (PC) ^yiti7-;?xr-i^3y (WS) , 3 0(i: 
4'*$i)fflIgS (CPU), 31 iiWjkmm^ ^ 'J , 3 
2«iB^r-^fE3SSS. 3 3 {i(il«8ft-t&U^$iJMS^E 

j5i58t'*> 0 , -ecoffi, H 1 izTji^ixtzmmm kmtm so 



Itra^e - 2 2 2 3 3 0 

1 2 

[00483 -e-LT, fSifB«^ngg26{i. B«^lr 

It 9 ^>'N°Jt^;i- 2 7 1 . rni/m 1 1 «o^i 

!^i:mm-rh7V\^:^mm\3\^2 8i1i^. A-yay 
(PC) ^/i{iV-:7;^f— 1^3 >- (WS) 2 9{i, C 
P U 3 0 1 , ^fflHfi^^ t U 3 1 i^/uX'^^h , ^ 
fflfflffi^t'J3Ui, CPU3 0cO$iJffll(7)tfctc, 

4[llS&6t, I^Mfi^Sl^$ilffilfi-^f5j*l?S3 3^^LT 

0857 i r vi-xmmm^ 2 a ic-f-fL'e-'fi«^*&-r s j: ■? 

[0049] Cc7)?S^^liaiBilvXrAt50T, ^ 
t^®L^3ES-ff3Wi, 7K^X0Jffll|lIg&2 8{:J:|.^ 
t^M L^HISS 1 1 mm^zMl . A-y 3 > ( P c ) ^ 
/^{iV-i^XT-vay (WS) 29{ci*i^$iifc^ 
fflBfll^t 'J 3 1 t-Cai:'3§aSB«T-:^'<07'f 

m2emtfzli^'^Vny (PO ^v-^'Xr-i^ay 
(WS) 2 9ffl!|c7)v>o"ix«Hc, 7^y7Kb-X)l|l;f^^ 
5g-ri.7'f-;l'F;^^ U (H^^L) at^r Kl^XfiJtS 

mm2 8?:Mm^-th!mm^ , zcok^. mikm^ 

ga2 6{i. ^N-yny (PC) ^V-^'Xr-i^ay 
(WS) 2 9*>^>Sil|5|^ft-f ^yKffliiffi-f . ii^lc 

X ^x\i^7y ^ -II vmttmimmmmm^i^ 

(t, »N°^^;l-2 7co^^aE7-f y^WSL^LT 
I. 

[00 50] mm. ^TFTk^ii^zim^ti 
fzmmk<r)miz. m^mm±mmmm^t:im 
ifz:^m^zx m^BrnTimmcom 2 (DrnmrntrTUt^ 
^mw^mx'h*). maii. m2cDmmm<omm 
mtii^-^^zmi. ^v&<7)m^^ $y/$:s^t^ 
mmx'hi. 

[00 5 1 ] ll7at/ll8(Cfcl,^?, 3 4(i:1f©^S« 

35ii^m^mS (VG) T'S)->T, -E-O'^'T', 
3 5 - Ki i#@i0^3Efi^7^ ytttl&^^l. i#@ 
<?)^4fi-^«E (VG i ) . 3 5-2{i:i +4#BC0^ 
4fi-^7^ ytcfit*&$iil) i +4#g«0^fi^mE 
( VG i + 4 ) , 3 6 ti#^ft-^«EiO-fe y^-mE 
( VG c ) T'J> D , -ecoffi. II 1 ^zir.^tifzm&mmk 

nmmmiziiwitif^^m. ii3tc^?ix/;«E 

[ 0 0 5 2 ] LT , ffliffij^a*^ 3 4 (d, 

i S@<0^fl^7 'f y 1 CJg^SiX/'cT F T 3 tCfc 
v^T, -!-i7)y-;^m«6t-?-W:g^g?§a7tB3g4i:Oif 
^at, i-l#@«0^Sfl^7'f yit<7)^tCti^ 
^iXXa*). ll^^$ilTl^^^V^*<. fl&<7)TFT3tfcV'> 



1 3 

[0053] *iijfiM±- ^^y-j 1 -)VYmz. 

ft^SE(VD) 1 7at/*ji«@B£E (Vcom) 1 

HSIE ( V c o m ) 1 SOSttOKlKt tUZ. #^ 
3Efi-^7'f yHCflt*&$iXl.^ft^SE (VG) 

tt^ftamemffi ( v c o m ) i s<^mmz^h^txR 

«^«E(VG) ^-?-i7)-by:5'-«E(VGc) 3 6 J: 

t;fcuT«i, |5l[:<^^-^fl;E (VG) Sr-eo-ty^ 
-«E(VGc) 3 6J;0i,iElittC^r^ctatt. IJi 

T. mz. w.3^^y ^-)VYi,zii\-^x\mifnm 
o\,zKm^x\^t. 

3Scft-^«E (VGi ) 35-1. H-4#@C0^7-^ 
>'SrStl?-rS^ffi^«E (VGi +4 ) 3 5-21? 

{i. Buie«*^'^5icR!e-ri.^fi^SE (vg) 

fig§ii-CEpJn$fL^;iiS-l^{M, Bfilft-f«E (V 
D ) 1 7S.t/ftjittffi«E ( V c o m ) 1 S<r>m^(r>^ 

[00551 J: a ^flifflj«««i^3 40jggE. a 
t/. ^Sfl-flE ( VG) 3 5cn>W&MMmm^tU 

mtfi\i. ^mwms. ( v c om ) i s<nm!&.<r)m^ 

{CiO, #BS40Wl6lSW:EPSD$ai,ttE*5^€ 
UctLTt. TOO^ft-tlE (VG) 3 5<7)®t 
<7)^lEtJ;'5. #B*4<7)3HJB^Mt;EpjD§itl. 
«Ei|Bl«t3^^LL, #B3l4^«0EpjPW±«iftamffi 
«E ( V c o m ) 18 OffittcORfeWf oT^-ft^-r . 
#(C. Bfi&fi-fmE (VD) 1 7«0;^^tCfiS#:-tScOT\ 
#BS4tfcc->T{M«fI-^«E (VD) 17tiEL< 
i^CLfcB^^Tj^Srff ^ c: i:*5t'# I.. 
[ 0 0 5 6 ] =Srfe . mmMM'i- 3 4 (7)l$^JiF;f i: LT 
{±. #B^4tIl]i?§6DtM5iJtJfALTtJ;<. ^«0g^ 

[0057] *ll5fi«?ijt J:it{f. r ^'f- 1^ 'J 

ycrmmim'imbt-'h^y'y ^-)VY^n<mmmi 

mm-h Z b iMmiZ^j: yU-y ^^&(Dmiz'^ l y 
A yo^mracOM^HcJ: I.Bia^.T^p°aM<7)fgTS:ffl< 
Zbts:Uz. H®ffi^«E (VD) iOjK«EiB«), S 

I.. 

[00 58] i!<. m9\t. ^^m<DTi^T^y-7h'j 



(8) ^t^^6-2 22330 

1 4 

[00 591 09X1/01 Ot^fclr^T. 31\t^\m 

fy^-)VYm7mm. 3 7-uii#g(7)^7-f 

V. 3 7-2Ji3#ScME7^y. 37-3JbM37 
-4Ji5#aBM7#Bc7)^$7^y. 38lim2c0-t 
y7-f-;l^F^^BSi. 3 8- I{i2#gc7)^7^ 
3 8-2li:4#gOSa7-f 3 8-3:rii^3 8 

10 -4(i6saj^^8#ac^^7'f 39\i^3m 

7'7>f-;L'F^^Bffl, 3 9- l{i9§ac7D^7^ 

y, 3 9-2m iSB(?)^7-f y. 39-37^^3 

9-4Jil 3#@J!)51 5#S<7)^$7'fy, 4 0{4lg 
4 cO-tf 7^7 -f h'^^Bffi, 4 0 - 1 (4 1 OSSiO^ 
3E7-^y. 4 0-2*41 2#S<7)^3t7-fy. 40-3 
B^4 0-4{414#S71jM16#@^^7'fy. 4 
l«4^fi-tlJE (VG) T-*)oT, -?-i04'-C\ 4 1 - 

1 «4 1 #gco^7^ y^ffM-rs 1 sac7)^sfi-^« 

E (VGl ) , 4 1- l{42#@^O^7^y2rJe)S:■r 
20 •?.2#g(7)^B«lft^l:E (VG2) . 41-37^^ 

4 1-1 6#@to^7^ y^jg^-t 

l.3#SJ^M16#Sc7)^Sfi-fmE (VG37!;SVG 
16) t-$)0, ^iOflU. ll3{iji^Six/^mEt|i|t«E 

V^(^til.?S^Bas^gac7)fi|fig{4. Ill(3^$ii7t:lllc7) 

[0060] immwi. m.^^(r)1t'^v^yt'm 

*)-etcJ:'3 l^c7)7-f-;t-F$rffifiS<;LTV%§i,i^T'S> 
■i.. ^LT, #-^7'7^-;L'K|*|{CfcV^T<4l7-<y*3 

y\.z^ti^Kwm<mm.^%w. (vd) 

lll{cS^$itf.:llliO||ii«fcIi|L:.T'J)I.A^\ 01 Ot 
^■tJ; d^r^fl^mE ( VG 1 :ji;^vg 16)41- 
40 \'m.^\-\(>(r)9A\yy^'^h-rzih\.z^m^mL 
^EKi i«oi*igpic, m^ry '{-)VYmz\y^y 
# <7)^4fl^«Eai S: ^tl. fz^(rMmmih h \ ^{4 
R O M [*|7'n:/7i^ ^ filj^ t T I. . 

[006 1 1 immm^z^ixM. m i ^onjg^Ji mtx 

1 1 7^ ycoiMms^jia$iJiai-ri..i t *^-c-# 
[oo62i^v^T. 011 {4, m3(Dmmi>zmm^ 

•■/ ^m^mx'h-yx . ^—iryi^-^Mzma^f—f^i^ 

50 ^)-fl>/y-<y:?-b— XS<0|gfj>-Xf AtSilUc 



1 5 

[0 0 6 3] m H;fe\,%T. 4 2iiy^ yy<^OX'}) 

[0 0 64] -eLT. 7^>^t'j4 2{i, mkmm^ 
^ 1 1; 3 1 1 mmm^mK^^m^ 6bm-^Lx\>^h 

H«T-^'fEj*S& 3 2 i*i{ciia$*i, T h' u-;^SiJffli[H]SS 
[0065] 1 -ocovry ■< - 

IX. 3S»^3i^^ffltC-^lf-2-*f7'7-f-;l^H^Wy7'f 
4 2 5:iS(t7tC:tlcJ:'9. i^-'ryi^^Mzm^f—9 

t^Wi^l.*^. ;^iifflT% S^fflco^^K>'>°^-;U2 7c7) 
i^tc:, >'i!t^7)#v^^^^'^v^2 7{c:l^v^T(i. -9- 
7'7^-/l.h'^^ti^t>Ii:tJ:'3, y'J-y:f}^&^i& 

I.. 

[0066] *ffillii^;^f-AtcJ:ii(i\ 5^ 'J 4 

E#tt, ®7 'J 'y^jitit. 1 7^ ycomm 
m(Dm.mn-ofzmzi5\,^x . i^—yy=y-^Mzm^ 

[00 67] ig<. lai 2\t. ^WMcnT^Tlf-?)^ 

immm4 (ommmtrTTstmTmmmmiX'h 

0. i;/^. m 3{i, ^4i7)||MMc^«*Hn$-ffSJi 

I., ^fc. *mfeW::fcv^Ti>. mm{:mmiz-thtzib 

tc. ^^y^ycDmn 6*T'J)l.fcLTi!iBMfTa, 
[0068] 01 lti5V>T. 4 3{iSlcO-9-7'7'f- 
;UF^^Bffi, 4 3-l(±l 3#a<7)^3E7-f y. 4 3 
-2{il S^gcO^S^'f y. 4 3-3:^)^4 3 -4(i 

i#a:'^M3#@io^7-< y, 4 4{i^2io-^y7-f 

-/PK^Bffi. 4 4- l{±2#a<7)^$7^ y, 4 4 
-2{i4Sic7)^lEV'f y, 44-37!;^44-4(S6 
#i7bS8#B<7)^7^y. 4 5{S^3c7)-t7'7^- 
;UH^^Bffl, 4 5-lli5#@c0^3E7-f y, 4 6- 
2«i7#@<7)^5^y, 4 6-3;i;^4 6-4(i9# 
SJ^^l l#a«0^S7'fy. 4 6{i^40-l^7'7-f- 



(9) !»ra¥6-222330 

1 6 

;UH^Bffl. 4 6- Kil OSSO^S^'f y. 4 6 
-2{il 2#g«0^7'f y. 4 6-3:r;^46-4{i 

1 4#g7^^i 6#g(7)^7-Y y, 4 7{i^$fi-§-m 

E (VG) t'cboT. -ec^+T', 47-l{il#a<7)^ 

* 7>f y^mmh 1 #gc7)^fi^mE ( vg i ) , 

4 7 - l{i2#g<?)^3lE7^ yim^t^2mBff)^ 

mmmnms. {vg2) , 47-37^^47-1 6{i3 
#g;^^i e^B(D^&y-( y^M^tis^snmi 

6Sgc0^aE^i-t«E (VG3;^^VG16) T$>0. 

10 ^ff)m. m3i>zir:^tifzmstw\tmEi,z-:>\^xi,mt 
^^imx\>^h. tfz. :^mmmizm\^i^tim&0: 
^fiioffi^t . 0 1 iZTfkWz^ 1 commmmffit 
^A.mtx'hh. 

[0069] *iiM^jco^igii(±, imm3<ommm 
<^^fmtmtx'hhi}<. m3cr>mmm<^^^m}i: 
m^j:?>m. ^-fyy ^-j\^\'<^^mih^i)K m^z 
m^^tirz-^fy f ->u vx'^ Uz^y-( y<r)i.m 
'¥^mzts:hi.oi<zWi.'&Lx\^h^X'h^. m^y < 
-ivY(^^^mk^%:m&<n^'>^zm^-tfo,t. wm- 

20 hi^yA y^coy V •y:^<r>{m^^. 3 OUSft^iJO 
hcol>Zit'<.l/2l,zi&m-^ZbA<X-^l. BP*,, lo 

<7)-9-7'7 ^-)\^v(7)y-{ y^mmj Lx t, , ^mi^ 

,^l,i7C(0iiLmizmhZtii^j:<. 1 / 2-9-^7 -f-/H-- 

/^(tM-5/t^A^'^<J:^7)-9-7'7 -f-yuKso^^ y^**"^ 

iiy-fy^cr>yUy:^cr){mmd2fttH£. 02 t 
na)mi,Zii\^X . d2 = it± {2n/n) X (1/2) 
= 7C± {n/n) coMjlA<#^>il. ^-fy^-JVYWin 

i 2^i,zLtz<r)tmmm^m%^tih, 

30 [ 0 0 7 0 ] II 11 1.Z^s^ixfzmik^TmW.2 6 

gaiMili'XTASrti^-fl.Ji^t;, 7'fyp<tU4 2 
tfeV^TJi. l/2-^7'7^-;t-Km{at'M;^tiiL.. # 
li. «#)i^&^OiiLffo^i:tJ:oTB«T-:J'<7) 

^ifix'th<nx\ ^(mmma, ^3cr>m.mcr)m 
^^^w.im\^tz^'^<n 1/2 iizimth z t *^'T-^ 
I.. 

[007 1 ] Zcr,]: 0 3|s:||J6^Jt J;^i{f , m3cr>% 

mmt n-mfy < -)VYm.i:m^htz»x\ y u •/ 

[0072] »:v^T\ 01 4{i. ^3c7)||Sfe0'lJi:m4O 
HiS^Jt V . ■9-7' 7 H 1 7 'J -y t O 

[0073] 014tfct^T, 4 8{ill3cO^SfeW^fc 
(tS 7 'J -v il^J^W^ , 4 9 {i^ 4 tfOHliMtCfcftl. 7 

[0074] 01 4(C^-rJ: ^3c7)||]|6f?iJSt^^ 

A<r)mmizii\,'^x{,. yj'vtimsii. -fyy^-ju 
mnuiimitmixm-t^im^^^ttK ^4<o 

50 HJfilMli. |3|t;^f7'7-f-;l'KictcfcUT. llScOliSfi 
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